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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] The snubber circuit of the semiconductor rectifier characterized by connecting to said filter capacitor at 
juxtaposition the circuit which carried out the series connection of the two snubber diodes in the semiconductor rectifier 
which connected AC power supply to the rectifier circuit which becomes by the full bridge connection of a 
semiconductor device, and has connected to the direct-current output side the LC filter which becomes with a filter 
reactor and a filter capacitor, and connecting a snubber capacitor between the joint of both the snubber diodes 
concerned, and the direct-current output terminal of said rectifier circuit and the joint of said filter reactor. 
[Claim 2] The snubber circuit of the semiconductor rectifier characterized by connecting to said filter capacitor at 
juxtaposition the circuit which carried out the series connection of two snubber diodes and snubber resistance in the 
semiconductor rectifier which connected AC power supply to the rectifier circuit which becomes by the full bridge 
connection of a semiconductor device, and has connected to the direct-current output side the LC filter which becomes 
with a filter reactor and a filter capacitor, and connecting a snubber capacitor between the joint of both the snubber 
diodes concerned, and the direct-current output terminal of said rectifier circuit and the joint of said filter reactor. 


[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the snubber circuit of the semiconductor rectifier which changes an 

alternating current into a direct current using a semiconductor device. 

[0002] 

[Description of the Prior Art] As a semiconductor device which uses an alternating current for the rectifier circuit 
changed into a direct current, although a thyristor, a transistor, etc. are usable, since diode is easy structure and a control 
circuit is also unnecessary, the rectifier circuit of a low price is obtained. Therefore, the example at the time of 
constituting a rectifier circuit using diode is explained below. 

[0003] Drawjng. 5 is the circuit diagram having shown the conventional example at the time of applying the 
conventional snubber circuit to a single phase full bridge rectifier circuit. Although carry out full bridge connection of 
the four rectifier diodes 2U, 2V, 2X, and 2Y, the full bridge rectifier circuit 2 is constituted, AC power supply 1 is 
connected to the alternating current input side and the direct-current load 6 is connected to a direct-current output side, 
in order to carry out smooth [ of the direct current power which the full bridge rectifier circuit 2 outputs ], the LC filter 
which becomes with a filter reactor 4 and a filter capacitor 5 is installed between the full bridge rectifier circuit 2 and 
the direct-current load 6. Therefore, the both ends of a filter capacitor 5 serve as an outputting point of direct current 
power, and the direct-current load 6 is connected here. 

[0004] When the rectifier diodes 2U and 2Y which constitute the full bridge rectifier circuit 2 corresponding to the 
polarity of AC power supply 1 changing, or rectifier diodes 2V and 2X flow by turns, as for the full bridge rectifier 
circuit 2 concerned, alternating current power is changed into direct current power. On the other hand, since leakage 
inductance 17 exists in wiring which connects AC power supply 1 and the full bridge rectifier circuit 2, the energy 
currently stored in the aforementioned leakage inductance 17 serves as surge voltage according to the recovery current 
generated in case said each rectifier diode commutates corresponding to the polarity reversals of AC power supply 1 , 
and there is a possibility of destroying said each rectifier diodes 2U-2Y. Then, the snubber circuit constituted from a 
snubber capacitor 3 between the direct-current output side of the full bridge rectifier circuit 2 and said LC filter was 
connected, by making this absorb said energy conserved by leakage inductance 17, said switching surge voltage was 
eased and each rectifier diode is protected. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, by the circuitry of illustration for the conventional example of 
drawing 5 , the both-ends electrical potential difference VDC of the snubber capacitor 3 is the electrical-potential- 
difference peak value VI of AC power supply 1 at least by resonance with leakage inductance 17 and the snubber 
capacitor 3. It becomes twice or a value beyond this. Therefore, each rectifier diode which constitutes the full bridge 
rectifier circuit 2 has the use **** need in the rectifier diode of high pressure-proofing so that this high surge voltage 
can be borne. High proof-pressure rectifier diode is large-sized and expensive, and having un-arranged [ which the 
whole rectifier large-sized-izes ]. 

[0006] Then, the purpose of this invention is to enable it to fall pressure-proofing of the semiconductor device for 

rectification used for a rectifier circuit, without making loss in a snubber circuit increase. 

[0007] 

[Means for Solving the Problem] In order to attain the aforementioned purpose the snubber circuit of the semiconductor 
rectifier of this invention In the semiconductor rectifier which connected AC power supply to the rectifier circuit which 
becomes by the full bridge connection of a semiconductor device, and has connected to the direct-current output side the 
LC filter which becomes with a filter reactor and a filter capacitor The 1st invention is the configuration of connecting 
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to said filter capacitor at juxtaposition the circuit which carried out the series connection of the two snubber diodes, and 
connecting a snubber capacitor between the joint of both the snubber diodes concerned, and the direct-current output 
terminal of said rectifier circuit and the joint of said filter reactor. In case a recharge is carried out after the polarity of 
AC power supply is reversed and the aforementioned snubber capacitor discharges, since a snubber capacitor and said 
filter capacitor concerned become charge by the series connection through one side of said both snubber diodes, the 
both-ends electrical potential difference of the snubber capacitor formed by this invention serves as a value which 
deducted direct-current output voltage (namely, filter capacitor electrical potential difference) from 2 double value (or 
twice [ more than ] as many value as this) of the AC -power-supply electrical-potential-difference peak value mentioned 
above. 

[0008] The 2nd invention is the configuration of connecting to said filter capacitor at juxtaposition the circuit which 
carried out the series connection of two snubber diodes and snubber resistance, and connecting a snubber capacitor 
between the joint of both [ these ] snubber diodes, and the direct-current output terminal of said rectifier circuit and the 
joint of said filter reactor. Since the polarity of AC power supply is reversed, a snubber capacitor and said filter 
capacitor concerned become charge by the series connection through one side of both the snubber diodes, and said 
snubber resistance in the case of the recharge after the aforementioned snubber capacitor discharge and this snubber 
resistance attenuates resonance with leakage inductance, the both-ends electrical potential difference of the snubber 
capacitor formed by this invention falls further rather than the case of the 1st invention mentioned above. 
[0009] 

[Embodiment of the Invention] The 1st invention connects the series circuit of two snubber diodes to the filter capacitor 
which constitutes the LC filter for direct-current output power smooth [ of a full bridge rectifier circuit ] at 
juxtaposition. By preparing the snubber circuit of a configuration of connecting the joint of the filter reactor and full 
bridge rectifier circuit which constitute said LC filter, and the joint of said both snubber diodes through a snubber 
capacitor When the polarity of AC power supply is reversed, the snubber capacitor concerned is considering as charge 
in said filter capacitor and the serial condition, reduces the both-ends electrical potential difference of a snubber 
capacitor conventionally, and reduces pressure-proofing of rectifier diode. 

[0010] The 2nd invention the series circuit of two snubber diodes and snubber resistance It connects with the filter 
capacitor which constitutes the LC filter for direct-current output power smooth [ of a full bridge rectifier circuit ] at 
juxtaposition. By preparing the snubber circuit of a configuration of connecting the joint of the filter reactor and full 
bridge rectifier circuit which constitute said LC filter, and the joint of said both snubber diodes through a snubber 
capacitor When the polarity of AC power supply is reversed, the snubber capacitor concerned serves as said filter 
capacitor and charge in the serial condition. Since said snubber resistance is also inserted in a serial at this time, 
resonance with leakage inductance is controlled, and rather than said 1st invention, the both-ends electrical potential 
difference of a snubber capacitor falls further, and can reduce pressure-proofing of rectifier diode further. 
[0011] 

[Example] Although drawing 1 is a circuit diagram showing the 1st example of this invention and it corresponds to 
claim 1, since the name, the application, and the function of AC power supply 1 of illustration in the 1st example circuit 
of drawing 1 , four rectifier diodes 2U-2Y which constitute the fUll bridge rectifier circuit 2 and this, a filter reactor 4, a 
filter capacitor 5, and the direct-current load 6 are the same as the case of the conventional example circuit of previous 
statement by drawing 5 , these explanation is omitted. 

[0012] Although the snubber circuit 10 which becomes by two snubber diodes 1 1 and 12 and snubber capacitors 13 is 
inserted between the full bridge rectifier circuit 2 and an LC filter in this invention, at this time, it connects with a serial, 
and connects with a filter capacitor 5 at juxtaposition, and the snubber diode 1 1 and the snubber diode 12 insert the 
snubber capacitor 13 between the joint of the snubber diode 1 1 and the snubber diode 12, the full bridge rectifier circuit 
2, and the joint of a filter reactor 4. 

[0013] If the electrical potential difference falls and it becomes zero so that the polarity of AC power supply 1 may be 
reversed, if it is made such circuitry, since the charge currently stored in the snubber capacitor 13 discharges in the path 
of the snubber capacitor 13 -> filter reactor 4 -> filter capacitor 5 -> snubber diode 12 -> snubber capacitor 13, the 
charge of the snubber capacitor 13 will be moved without loss to a filter capacitor 5. Subsequently, if the polarity of AC 
power supply 1 is reversed and an electrical potential difference rises, it will become charge in the path of AC-power- 
supply 1 -> leakage inductance 17 -> rectifier-diode 2U(or rectifier-diode 2V) -> snubber capacitor 13 -> snubber diode 
1 1 -> filter capacitor 5 -> rectifier-diode 2Y(or rectifier-diode 2X) -> AC power supply 1 . although it connects with AC 
power supply 1 and the series circuit of leakage inductance 17, the snubber capacitor 13, and a filter capacitor 5 forms a 
series resonant circuit at this time - the applied voltage to this series resonant circuit ~ electrical-potential-difference 
peak value VI of AC power supply 1 from — it becomes the value which deducted the direct-current output voltage 
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VDC, i.e., the both-ends electrical potential difference of the snubber capacitor 3. Therefore, the maximum electrical 
potential difference VMAX impressed to the rectifier diode which constitutes the full bridge rectifier circuit 2 It is 
expressed with the following formula 1 . However, since the increment by recovery current is added when rectifier diode 
is not ideal diode, it becomes larger than the value acquired with a formula 1 . 
[0014] 
[Equation 1] 

It is the electrical-potential-difference peak value VI in VMAX =2, +VDC=2, and VI -VDC, i.e., the maximum 
electrical potential difference of the rectifier diode which constitutes the full bridge rectifier circuit 2. It can be made 
lower than twice. Drawing 2 is a circuit diagram showing the 2nd example of this invention, and corresponds to claim 1 
like the above-mentioned 1st example circuit. The filter reactor 4 is connected to the negative-electrode side of the full 
bridge rectifier circuit 2 in this 2nd example circuit. Corresponding to this, the series circuit of the snubber diode 21 
which constitutes the snubber circuit 20, and the snubber diode 22 Although making the polarity reverse and carrying 
out parallel connection to the filter capacitor 5 and that the end of the snubber capacitor 23 is connected to a negative- 
electrode side differ from the 1st example circuit of drawing 1 mentioned above Since the function of a snubber circuit 
20 is the same as the snubber circuit 10 currently illustrated in the 1st example circuit of drawing 1 , explanation of this 
of operation is omitted. 

[0015] Although drawing 3 is a circuit diagram showing the 3rd example of this invention and it corresponds to claim 2, 
since the name, the application, and the function of AC power supply 1 of illustration in the 3rd example circuit of 
drawing 3 , four rectifier diodes 2U-2Y which constitute the full bridge rectifier circuit 2 and this, a filter reactor 4, a 
filter capacitor 5, and the direct-current load 6 are the same as the case of the conventional example circuit of previous 
statement by drawing 5 , these explanation is omitted. 

[0016] Although the snubber circuit 30 which becomes by two snubber diodes 31 and 32, the snubber capacitor 33, and 
the snubber resistance 34 is inserted between the full bridge rectifier circuit 2 and an LC filter in this invention At this 
time, connect the snubber diode 31, the snubber diode 32, and the snubber resistance 34 to a serial, and it connects with 
a filter capacitor 5 at juxtaposition. The snubber capacitor 33 is inserted between the joint of the snubber diode 31 and 
the snubber diode 32, the fiill bridge rectifier circuit 2, and the joint of a filter reactor 4. 

[0017] If an electrical potential difference becomes zero so that the polarity of AC power supply 1 may be reversed by 
this circuitry, the charge currently stored in the snubber capacitor 33 will be moved without loss to a filter capacitor 5 
like the case of the 1st example circuit. Subsequently, if the polarity of AC power supply 1 is reversed and an electrical 
potential difference rises, it will become charge in the path of AC-power-supply 1 -> leakage inductance 17 -> rectifier- 
diode 2U(or rectifier-diode 2V) -> snubber capacitor 33 -> snubber diode 31 -> snubber resistance 34 -> filter capacitor 
5 -> rectifier-diode 2Y(or rectifier-diode 2X) -> AC power supply 1 . Since the snubber resistance 34 is inserted in the 
series resonant circuit formed with leakage inductance 17, the snubber capacitor 33, and a filter capacitor 5 at this time, 
it becomes damping oscillation. Therefore, the maximum electrical potential difference VMAX impressed to the 
rectifier diode which constitutes the full bridge rectifier circuit 2 It falls further rather than the value acquired with the 
formula 1 mentioned above. However, since the increment by recovery current is added when rectifier diode is not ideal 
diode, it is necessary to select the resistance of the snubber resistance 34 appropriately. 

[0018] Drawing 4 is a circuit diagram showing the 4th example of this invention, and corresponds to claim 2 like the 
above-mentioned 3rd example circuit. The filter reactor 4 is connected to the negative-electrode side of the full bridge 
rectifier circuit 2 in this 4th example circuit. Corresponding to this, the series circuit of the snubber diode 41 and the 
snubber diode 42 which constitute the snubber circuit 40, and the snubber resistance 44 Although making the polarity 
reverse and carrying out parallel connection to the filter capacitor 5 and that the end of the snubber capacitor 43 is 
connected to a negative-electrode side differ from the 3rd example circuit of drawing 3 mentioned above Since the 
function of a snubber circuit 40 is the same as the snubber circuit 30 currently illustrated in the 3rd example circuit of 
drawin g 3 , explanation of this of operation is omitted. 
[0019] 

[Effect of the Invention] Although pressure-proofing of the rectifier diode which constitutes a rectifier circuit also had to 
be made high since the leakage inductance and snubber capacitor of a circuit carried out series resonance and the both- 
ends electrical potential difference of a snubber capacitor became high conventionally Since leakage inductance 
becomes a series resonant circuit with the series circuit of a snubber capacitor and a filter capacitor according to the 1st 
or 2nd invention Since the both-ends electrical potential difference of a snubber capacitor can fall conventionally by the 
electrical potential difference of a filter capacitor (a part for namely, direct-current output voltage), it can make low 
pressure-proofing of the rectifier diode which constitutes a rectifier circuit. Consequently, the effectiveness which 
equipment can be made small and made to a low price is also acquired. 
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[0020] Furthermore, in the 3rd or 4th invention, since it becomes the series resonant circuit of a configuration of that 
smibber resistance was further inserted in the serial in the series circuit of leakage inductance, a snubber capacitor, and a 
filter capacitor and becomes damped oscillation in an operation of snubber resistance, the both-ends electrical potential 
difference of a snubber capacitor falls rather than the case of the 1st or the 2nd invention. Therefore, since pressure- 
proofing of the rectifier diode which constitutes a rectifier circuit can be reduced further, the effectiveness that the 
further miniaturization and further low-pricing of equipment are realizable is also acquired. 


[Translation done.] 
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1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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